Primary mouse lung fibroblasts help macrophages to tackle Mycobacterium tuberculosis more efficiently and differentiate into myofibroblasts up on bacterial stimulation.
Keeping with their classical role in wound healing, fibroblasts of the lung take part in the resolution of tubercular granulomas. They are totally absent in nascent granulomas, but surround necrotizing granulomas, and are the majority of cells in healed granulomas. Lung fibroblasts may become infected with Mycobacterium tuberculosis (Mtb). Two previous studies suggested an immunomodulatory effect of fibroblasts on infected macrophages. In the present study, we looked at the role of primary mouse lung fibroblasts on naive or activated mouse bone marrow macrophages infected with Mtb and the effect of infection on fibroblast properties. We observed that with fibroblasts in the vicinity, infected naive macrophages restricted the bacterial growth, while activated macrophages turned more bactericidal with concomitant increase in nitrite production. Neutralizing IL-1α in fibroblast supernatant reduced the nitrite production by infected macrophages. Secretion of IL-6 and MCP-1 was down-regulated, while TNF-α was up-regulated in infected naive macrophages. In infected activated macrophages, the secretion of IL-6 was up-regulated, while that of MCP-1 and TNF-α was unaffected. The 'fibroblast effects' were enhanced when the fibroblasts too were infected. Mtb induced IL-1 secretion and pro-fibrotic responses by fibroblasts. Mtb-induced myofibroblast conversion was blocked by rapamycin suggesting cell signalling via mTOR.